Merchant marked goods 20% above cost, etc. No. 151..................-05. 10 
Numbers, find some two figured, such that if squared, ete. No.153.......... 68 
Operator on ’change gains 5% on his odd capital every odd day, etc. No. 152 39 
Oxen, 21, eat 8 acres of pasture in 6 weeks, or 18 in 9 weeks, etc. No. 154.... 69 
Oxen, 6, or 10 colts, eat up 3 acres of pasture 18/25 of the time in which 10 

ane 6 Golts ont, ete: Moe 132 
Partnership, A and B entered into, for 3 years, ete. No. 157........... 160 
Tax, amount of, assessed on the property of a city, ete. No. 159 ...... .... 194 
Trolley road built between two towns; gross earnings amount to 20% of orig- 

Women, three, with certain number eggs, return with the same money, etc 

ALGEBRA— 

A man pays monthly $24.50 for 8 years for a loan of $1250. No. 140... ..... 135 
Eliminate 2, y, from the equations, z?-++-yz=a, 2*+2y=c, 


Equations, solve the following— 


x 


=], ete. No. 148 
“ae - No. 14 


xa", prove that, never has more than two real roots, ete. 
a+-y+z+u=a, +2? =b, = Srt—d. No. 148 ... 
Y(m—2)=Yn—Ye. Solve neatly. No. 139 
25—y* —2101, r—y=1. No. 180... 
57+ 6”=7. No. 132 
+ y3—53, yi tytz+23—13, r+23=81. No. 134 
=c, c+¥=ab. No. 186............. 
a*+b*==c, solve if possible. No. 137...... . 
+-2y3 —6ryz=1. Show that number of solutions i in pos- 
itive integers is infinite. No.188 .... 
a+ytet+w=1, 2ar=h, 3a*x=h*, Satx=h*. No. 151 


225 
126 
134 


103 
162 


x/a+b/y+2/c=Q, x/a+y/b+e/z=R. No. 152 162-163 


(2+ 2)a—(z—2x)b=2yz, (x+y)b—(x—y)e =22z, 


Find condition that certain irrational equations shall have | no root, ete. 

Factorize 2b2c? + 2c*a? + 2a%b? + ad? ‘2b? a? — 

Find general expressions for 2, if z—1=3m, =4n, -—1=p. 
Permutation, x quantities made up of g sets of r each, ete. No. 161... 288-289 
Permutation and combination of teams of two horses, ete. No. 141 ...... 135 
Prove that —Ay*=+n if is the convergent, ete. No. 142... 135 
Permutation in which 15 different problems, ete. No. 144................. 137 
Permutations of different foot-ball teams, ete. No. 149 .................. 161 


Permutations of sets of officers, ete. No. 150 


161 


| 
| 
301 \ 
39 
43 
72 
102 
102 
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Tangents parallel to the three sides are drawn to the in-cirele, etc. No. 135 72 
Theorem of Fermat. Sum of two integral 4th powers, etc. No. 183.......... 70 
Show that the equation, 2‘ +qz* +s—0, cannot have three equal roots. 
Show that if the roots of the cubic, 2? -+3pz* +3qr+r—0, be in har- 
x u x x 
olve t i =l1, ——_+——_ 
2 u 
Show that == —— if 
=> = 


Square root of 10+ 2)/6-+2)/10+2)/15—what? No. 160.............. 257 
GEOMETRY— 
Conies, given the tangential equations of two, S, S’, find the tangential co- 

Cities, two, are 200 miles apart; how high must man ascend from one to see 

Conic section, if P, P', Q, Q' be the extremities of two chords, etc. No. 153 44 
Circle, center N, of nine-point, of triangle ABC lies on P, etc. No. 172...... 138 
Circle, to construct, tangent to given line at given point, etc. No. 178...... 139 
Cylinder, 30 feet long, 2 feet in diameter, is to be placed in a machinery car, 

Circle, if from any point in circumference of, circumscribed about a triangle, 

Ellipses, prove that the extremities of the lata recta of, having agiven major 

axes 2a, lie on the given parabola, etc. No.181...................... 167 
Ellipse, OB, OA are semi-conjugate diameters. Draw BM perpendicular and 

equal to O4, cutting it in ete. No. 165... 75 
Ellipsoid, find locus of centers of sections, by planes, etc. No. 190.......... 290 
Field enclosed by fence in circular form and a straight gate 20 feet long, etc. 

Lines, if three straight, meet in a point, and the arbitrary constants of their 

Orthocenter, p, qg, r the distances from, to sides, prove, etc. No. 170........ 105 
Parabola, y2 =16,find nearest distance of, from ellipse. No. 171............ 105-106 
Parabola, given two tangents to, find locus of center of nine-point circle, ete. 

Quadrilaterals, two having hoes sides of one 0 equal to three sides of the other, 

Quadrilaterals, ABCD is a, whose diagonal triangle is PQR, ete. No. 188.... 259 
Triangle, spherical, formed by joining mid-points of sides of spherical trian- 

Triangle, circle inscribed, and in angles A, B, etc., circles are inscribed, etc. 

Triangle, ABC, given distances from vertices of, to center of circle, to con- 


Triangle, if bisectors of base angles are equal, triangle is isosceles. No. 123 48-44 
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Triangle, equilateral, show by simple diagram that if angle-sum is constant, 


that constant is a straight angle. No. 44-45 
Triangle, given the equal sides of an isosceles, and radius of an inscribed tri- 

Triangle, if at vertex of an isosceles, a rhombus be pivoted, ete. No. 167.... 104 
Triangle, to draw perpendicular to one side dividing triangle into two equiv- 

Triangle, if two medians of a, intersect at right angles, ete. No. 177........ 164 


Triangles, of all isosceles, inscribed in a circle, the equilateral is the maxi- 


Triangle ABC. <A’, B’, C’ the images of ABC, ete. No. 180............... 166-167 
Triangle, if two sides of, and its in-circle be given, etc. No. 186...... .... 223-224 


Triangle, 1D, BE, CF are the altitudes of the triangle ABC, ete. No. 187... . 258-259 
Triangle, the perpendicular from the right angle on hypotenuse of a right an- 


gled triangle is an harmonic mean, ete. No. 189 ........ ...-... 259-260 
CALCULUS— 

Area, find total of between curve y= ete. and z-axis. No. 150..............262-263 
Cardioides, r=a, etc., and r=b, etc., show that they intersect at right angles. 

Curve, to find, for which sum of that part of tangent, ete. No. 184.......... 140-141 
Catenary, to find equation of evolute of. No. 141-142 
Curve, develop equation of, assumed by the inextensible and revolving skip- 


Curve, find, length of whose are measured from given point, ete. No. 138. .167-168 
Curve, r”=a"sinné rolls along a straight line. Show that the intrinsic 
equation of evolute of locus of pole s*=a"[1+1/n]"sin¢. 


Ellipse, find area of greatest, inscribed in semi-circle. No, 143.............. 200 
Equation, find differential, (a—2) + (0-9) eno No. 142.... 199 
Equation, solve differential, x” (2. +ylogr)—a=0. No. 180...... .... 107 

2 
Equation, differential, of curve is oy +y=0, ete No. 198.......... 76-77 
Equation, show that complete primitive of [ 
q P P 1+2a?_Jdz? 

Lacey » 

n 
Equation, solve the differential, (— + b) y=COsar. No. 121........ 16-17 


Equation, solve the differential, (y—zr))/(1+2? )(dy/dr)==n(1+y?)? . 


2 0 
Equation, solve the differential, zy = be No. 151. ...... 290-291 


Equation, solve the differential, e[ — a[Llogr + 1]=0. 


Find equation of loxodromic curve on oblate spheroid. No. 158............291-292 
| 
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Find in finite terms, the value of f log tan¢gd¢. No. 128 ..... 19-20, 47-49 
0 
Find volume contained between the conical surfaces whose equation is 
Helmholtz’s differential equation of strength of electrical current, etc. No. 
Integrate 2/z, with regard to d[)/(1—#?)]. No. 181 108 
1 
Pole, two notre in ial perpendicular to vertical plane, ten feet from 
ground string is attached, etc.’ No. 140. 198 
Parallelogram, find the moment of inertia of, about axes, ete. No. 127...... 76 
Polar equation of curve, what expression derived from, is equivalent to the 
Quadrilaterals, among all, inscribed in an ellipse, to determine, etc. No. 129 106-107 
Surface, find, bounding volume in problem 102. No. 145........ ........04. 225-226 
Volume, find, common to the two solids, ete. No. 144 ................ 00. 260 
Volume, find, of sphere, within paraboloid, ete. No. 144.................... 224 


Volume, find, contained between plane z=etc., and surface xz2 =etc. No. 149 261-262 
Watering-pot, tin, constructed by joining frustums of two right cones, etc. 


MECHANICS— 


Beads fastened at equal intervals on a string placed over a fixed pulley, etc. 

Cycloidal tube, vertex downward, a sphere is placed in tube, ete. No. 126.. 21-22 

Fourier series, develop, to represent temperature in circular wire, etc. No. 127 51-52 


Grating, defraction, with lines .05mm apart, etc. No. 146............ .... 263-264 
Liquid, infinite mass of, bounded by xz plane, ete. No. 142.................. 228 


Parabola, if described on the vertical face of a reservoir wall, ete. No. 125.. 20-21 
Particle placed on convex side of smooth ellipse and acted upon by two forces 


Particles, two, projected from A and B on same level at certain places to hor- 

Parabola, vertex vertical, described on vertical face of a reservoir wall, etc. 

Particles, long row, mass m, connected by elastic strings. ete. No. 140...... 227-228 
Pendulum, hangs from a bicycle moving in a straight line, ete. No. 141...... 228 
Spheres, two, whose masses are M, and M,, to find work in carrying 

unit mass from mid-point between them, ete. No. 129............ 78 
Sphere, rotating, begins to disappear in space, etc. No. 189.................. 226-227 
Stick of square-edged timber 20 feet long, carried by three men, etc. No. 133 142-143 
String, rests against inner side of elliptic, wire, ete. No. 137 (unsolved) ... 169-170 
Train, stopped by air brake in 91 feet, etc. No. 136 .. 169 
Tube, elliptic, held in vertical plane, particle is projected from lowest point, 

Weight, if the distributed, on foundations of building is W lbs., ete. No. 132 110 
Work done in compressing carbon dioxide gas, ete. No. 1384... .......... 143-144 


Wheel, to find force to draw it over an immovable cylinder. No. 135... .144, 169 


DIOPHANTINE ANALYSIS— 


Congruence, prove, 2? —1457=0(mod.2389) is not possible. No. 86.. 79 
Find three square numbers in harmonic progression, etc. No. 88 


Find three numbers in arithmetical progression the sum of whose cubes is a 
Find two unequal square numbers, sum of whose sum, ete. No. 91=95. .118, 202 
Find the least three integral numbers such that the difference of every two, 
Find sides of integral right triangle when difference of legs is given. No. 92 
Find general expression for radius of sphere in right circular cone, ete. No. 
Find least three integral numbers such that if to square of each,ete. No. 98 232 
Find expressions for indefinite values if p and q satisfy x* +y*—l=a 


Find the least three positive integral numbers whose sum of squares, etc. 


Parallelopipeds, set forth twenty terms in some infinite series, ete. No. 93. .201-102 
Prove that every indeterminate equation of second degree can be re- 


duced to 2? —Ay®=-Be*. No. 100... 264-265 
Prove that it is impossible to find integral values of 2, y, z that will 

Show that 27° +-2y? ete. No. 89............ 111 
Show that + bry--cyz is satisfied, ete. No. 90............ ... 112, 145 
Show that area of a rational triangle cannot be asquare. No. 94............ 202 


AVERAGE AND PROBABILITY— 


Cylinder pierces a sphere in such a manner that the cylinder is tangent inter- 


Circles, two drawn at random, so as to lie wholly on surface of a given circle, 

Cube, a given, is cut by a plane in such a way that section is a regular hexa- 

Digits, the nine, put in a wheel and five are drawn, to find chance that num- 

her is greater than 00,000. No. 122 295 
Dice, two players throw three, the object being to throw in one cast an ace, a 


Ellipse, if placed at random on an equal ellipse, find chance, ete. No. 120... .265-266 
Hemisphere, two points taken at random on curved surface of, show that av- 


erage length of straight line, ete. No. 107............. 22-23 
Polygon, regular, of n sides, placed at random on an equal polygon. Show 

Pentagon, find average area of, formed by joining five points taken at random 

Quadrilateral, find average area of, sides a, b,c,andd. No. 108............ 52 
Quadrilateral, formed by joining four points taken at random in a given cir- 

Semi-circle, radius drawn at random in given, and point taken at random in 


Square, three points taken within, chance that angle formed is acute. No. 124 294 
Triangle, find average area of, formed by joining three points taken at ran- 


dont.on a regular hexagon. No: B10 . 81-82 
Triangle, three points taken at random within, find chance that they will all 
lie on one side of same line, etc. No. 115........ 208-204 


Triangle, straight line drawn parallel to base of, and three points taken at 
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Triangle, find mean distance between two points taken at random on surface 

of on equilateral triangle. No. 118 
MISCELLANEOUS— 

Cone, a wire is laid along surface of, right-vertical angle 6, so that wires cut 
generators at constant angle. 

Cardioid, to divide are into eight parts. No. 108 

Circles, find area enclosed by four, of which two touch z-axis, ete. 

Exhibit cos? ésin* ésin? gcos¢ as a series of harmonies. No. 111 


f determined by the equation, f(ey)=f(4)f(()+f(%)f-"'(7),_ ete. 


the distance, etc. 

Illumination, to show how to determine at any point on surface of water at 
bottom of deep well. No. 118 

Latitude, find, of place where sun’s center remains above horizon for a hun- 
dred consecutive days. No. 108...... , 

Multiple, required the least, of 17 which when d 
for remainder. No. 102 

Prove that (2m!)/(m!)® is an integer. No. 106 

Prove relation of certain determinants. No. 116 

Prove No. 296-297 

Index, if refractive, of a medium at given point, prove that path of ray, ete. 
No. 

Reciprocant, deduce the Sylvestrian, from +y*—4r*y?. No.113.... 

Solve log sinz=sin logy. No. 103 

Sun’s declination was 15° N., his altitute was found to be 20°, and after hour’s 

Triangle, area of right, with commensurable sides cannot be a square num- 
ber. No. 104..... 

Triangle, a and b the sides, A and B the angles opposite. Then logb—loga= 
cos8d,ete. No. 110.... 

Velocity, to determine where to stand so as to throw a stone over tree with a 
minimum velocity. No. 115 

xcosa+ ycosa—acosé+ beos¢, ete. No. 
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24-25 
116-117 
236 
206 
Index, the, of refraction of a medium varying inversely as the square root of | 
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DETERMINATION OF ALL THE GROUPS OF ORDER 168. 
By DR. G. A. MILLER, Leland Stanford Jr. University, Cal. 


The first two composite numbers which are orders of simple groups are 60 
and 168. Burnside determined the possible groups of the former of these orders 
in his Theory of Groups. The present paper is devoted to those of the latter 
order. 

According to Sylow’s theorem a group of order 168 contains either one or 
eight subgroups of order 7. If it contains 8 subgroups of order 7 it must permute 
them according to a transitive group of degree 8. As this transitive group in- 
volves substitutions of order 7 it must be doubly transitive. Hence such a group 
of order 168 must be isomorphic with a primitive group of degree 8 whose order 
is either 168 or 56. In the former case there is a simple isomorphism and the 
two possible groups are well known.* We proceed to prove that there is only 
one group of order 168 that contains 8 subgroups of order 7 and is isomorphic 
with the primitive group of degree 8 and order 56. 

Since this primitive group contains an invariant subgroup of order 8 which 
involves 7 operators of order 2, such a group (G) contains an invariant subgroup 
(H) of order 24 which includes only operators of orders 2, 3, and 6. It contains 
only one subgroup of order 3. The two operators of order 3 must be invariant 
since the primitive group of degree 8 and order 56 does not include a subgroup 
of order 28. Hence H is composed of 7 operators of order 2 and 14 of order 6, 


*Hoelder, Mathematische Annalen, Vol. 40, 1892, page 75; Cole, Bulletin of the New York Mathemati- 
cal Society, Vol. 2, 1893, page 189. 


